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authors have tacitly assumed that a ray proceeding through the atmosphere, so as to enter a leveiling-instrument horizontally, should be expected to be curved with its underside concave. In one sense such a conclusion, in connexion with the mode stated in which it has been inferred, may be partly justified—that is, if the consideration be that a ray coming from a considerable distance so as to enter an instrument horizontally must have previously been descending obliquely through the nearly spherical level laminae of the air which are rounded in correspondence with the figure of the earth. Rays arriving level at an observer's station from the rising or setting sun afford an instance of what is here referred to, and one in which the light has descended obliquely through the whole depth of the atmosphere. It may readily be admitted, from the usual reasoning cited above, that any such ray will be curved and concave downwards at all parts of its course where it is sensibly descending; but as the advancing ray gradually approaches to the level position with a gradual diminution down to cessation of oblique descent through the laminae, it might still, so far as that reasoning would indicate, be held an open question whether the curvature of the ray would approach towards zero, or whether it would approach towards a maximum, or generally what might be the condition as to curvature or straightness of the ray, as the ray comes to be level.
The author proposed the question in 1863 to Professor Purser, of Queen's College, Belfast; and Prof. Purser, on the moment, made out an analytical investigation which depended on the proportionality of the sine of the angle of incidence to the sine of the angle of refraction holding good for infinitely thin laminae differing infinitely little in density, and holding good to the extreme case in which the ray becomes parallel to the laminae. This investigation appeared to the author of the present paper to be consistent with all physical conditions; and he regarded it as an hypothesis likely to be fully confirmed by experimental investigations, if at any time experiments bearing on the subject should be found practicable. From direct experiments, however, on the curvature of a ray of light in the atmosphere, no accurate results are to be hoped for, on account of the great and constantly varying disturbances to which the ray is subject, through changes in the distribution of heat and moisture in the air, and movements of its parts among one another, and other varying influences.